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10. Pe&unculu: foffilis craffixs roftro acuto Srrtis ma¬ 
jor i bus. 

19. Pe&unculus foffilis fafcijs tranfverfis uncautibus 
notatis. 

20. Pe&unculus vulgaris foffilis. 

21. Pe&unculus foffilis St.ij, majoribus & elatioribus. 

22. Pe&unculus maximus foffilis Lifteriunum maximum 
referens. 

a 3. Peftunculites maximus Strijs latis. 

24. Concha parva foffilis fafcijs tranlverfis infignis. 

25. Concha longa foffilis fafciata. 

2 6 Conchites lasvis maxima. 

27. Conchites parva fafciata. 

28. Trigonella minor five vulgatior Anglica Lithoph . 
Brit. 816. 


III. An Inftrumetit, for feeing the Sun* Moon, 
or Stars, pafs the Meridian of any Place, life - 
fid for fitting Watches in all parts of the World with 
the greatejt exa&nefs, to correH Sun-T)yals 3 to 
ajfijl in the difco'Very of the Longitudes of Places , 
See. By the d{everend Mr William Derham., 
E%$. 

A Mong all the ways contrived for finding the Meri¬ 
dian of any Place, the moft commodious I could 
ever meet with, or think of for common life, is an In- 
ftrument of Sir Chrifiopher Wrens, or two of Mr Grays , 
or one published in the Appendix pf a little Book, called 
The Artificial Clockwaker. 


Sir 
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Sir Ch. Wrens contrivance I am informed is thus, At 
one end of a Ruler, ereft a Sight, to fee the Pole-Star, 
&c. through. At the other end fet up two Circles of 
fmall Wire, one within the other ; the Diameter of the 
innertnoft, equal to the doubled Tangent of the diftance 
of the Pole-ftar from the Pole, the diftance of the Sight 
being Radius; and the Diameter of the outermoft Circle, 
equal to the double Tangent of the diftance of the next 
Star to the Pole-Star, from the Pole. Your Inftrument 
thus prepared, if you look thro the Sight, and bring the 
twoCircles to the two Stars,whofe diftances from the Pole 
they reprefent; a Line paffing through a Sight and Cen¬ 
ter of the Circles, is the Elevation of the Pole : and 
two Plumb-lines hung up, one over the Sight, the other 
over the Center of the 2. Circles, will exa&ly lye in the 
Meridian of the Place. 

Mr Grays Ingenious Contrivances being in the Phil of, 
Tranf. Mrs z 6 S and 270, I (hall not need to give any 
defcription of them, but refer to his own much better 
account. 

The laft Inftrument is what I have made ufe of for 
feveral years (and was it not a violation of the Rules of 
Modefty to fpeak well of my own) I would recommend 
it, upon my own experience, for a very nice way to find 
the Meridian of any place, and to fee the Tranfts of the 
Celeftial Bodies over it,either 'Northward or Southward. 

The Inftrument is thus made of Wood, or rather Iron, 
or Brafs, to indure the Weather, without dwelling or 
contracting, viz. Prepare a fmall flat Iron Bar, as in Fig- 
1. C, C. At each end of which Rivet on two upright 
Sights, to turn ftiffly, at the Joynts I. I. Let one of 
the Sights c. d. have a perforation big enough to f e the 
Vole-Star through it ; the other Sight a. b. a very fmall 
perforation, to fee the Sun through. Juft behind the 
loynts fix two upright ArmsC. D. &-C. D, but to bend 
off, fo as to be out of the way of the Sights, when voa 
G 00000000 2 look 
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look through them. Thefe Arms ought to be long 
enough for the Plumb-lines to reach the Polar-Star, on 
one fide , and the Sun at his greateft height, on the 
other fide, when you look through either of the Sights. 
The Plumb-lines therefore are Tangents to their oppofite 
Sights, and their lengths may be found by a Table of 
natural Tangents, and making the diftance of the two 
Sights Radius. Thus in the Latitude of London , if the 
Inftrument be two feet from Sight to Sight, the Southern 
Plumb-line hath need to be near 4 feet, and the Northern 
Plumb-line about 2 feet 10 inches. On the tops ot 
thefe twoArms place two fmall crofs pieces D. E. St D. E. 
to turn with a Joynt at D. which Ci ols-pieces are to 
hold the PJumb-lines E. F. and E. F. and to turn off and 
on, fo as to bring the Plumb lines to the Sights exadly. 
Place this Inftrument on a Pedeftal H to turn round on 
it ftiffly at the Pin G. 

Your Inftrument being thus prepared, the way to 
Set and Z)fe it is thus, Plant it in a convenient place, 
where the Polar-Star may be feen by Night, and the Sun 
by Day. When that Star is on the Meridian, is the 
time to fet this Inftrument, which is thus to be done $ 
viz,. Through the Sight with the larger Hole c. d. look 
at the Pole-Star, and turn the whole Inftrument about, 
until you fee the oppofite Plumb-line nicely to interfed 
the Pole Star. Or when you have brought the Plumb- 
line near theStar, you may moreeafily bring the Plumb* 
line to interfed, by moving the Sight c. d, backward or 
forward, at the Joynt I, inftead of moving the whole In¬ 
ftrument. And that you may moreeafily fee the Pole- 
Star thro the Sight, let the Plumb-line be a very fine Cats- 
gut firing or Horfe-hair, <&c. And if it be white, or feme 
fpch light colourjt will be the better feen, with the help 
of a Candle (hining on it by Night, which is necdlarv. 

The Sight c. d. and oppofite Plumb-line being thus fet 
in a dired line with the Polar-Star on the Meridian, it is 

manifeft, 
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manifeft, that the Inftrurneir J>eth exa&ly in the Meri¬ 
dian, To as to fee any St.'.r on the Meridian to the .North. 
And that you ma'v <ee the f-.me Southerly ; the next day, 
or when you rdeale,you may harg.up the Plumb-line E. 
F. upon the Southern ar m C. D. id as-that the Plumb- 
line may exsdly interfed the Perforation c. el. This 
may eafily be done by moving the top Joynt, with the 
Plumb-line on its Crofs-piece backward and forward, 
till the Plumb-line hangeth to your mind. If the Sight 
with the lefler perforation a . b. be not exadly under 
the Northern Plumb-line, it muft be drought to be fo by 
turning the Sight, by help of its Joynt at I. And then 
all the Inftrument is fet right, fo as to fee the Sun, Moon 
or Stars come on the Meridian towards the South. 

But to fee the Sun tranfit the Meridian, it is neeefTary 
to guard the Eye, with a coloured Glafs, or a Glafs 
darkened with the fmoak of a Lamp or Gandie. Which, 
for the fake of thofe who do not know the way of it, it 
may be neceffary to deferibe. 

A Glafs to 'look upon the Sure. 

Chufe two pieces of Glafs cut into the fame fize and 
figure. But take care they do not refrad. Which may 
be known by moving the Glafs before the Eye. If the 
objeds you look on, feem to dance about, the Glafles are 
falfe and refrad $ but true if all feems fteady. Smoak 
one of thefe Glafles over the flame of a Lamp or Candle, 
unril it be obfeured enough to take off the Sun-rays 
fufficiently, but not fo as to darken it too much. This 
ihaybefeenbv looking upon the Sun with it, or upon 
the Candle. One of the Glafles being thus darkened, 
lodge them both together and fatten them in a little cafe 
fit for the purpofe, with thefmoaked fide innermoft, and 
an edging of Card between, to keep the Gaffs afunder, 
fo as that the Soot may not be rubb’d off, or difordered. 
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’Tisgoc id to have two dalles thus prepared, one for 
a ft: ong Sun $ the other lefs darkened, for the Sun be¬ 
hind a thin Cloud, Mi ft, or &c. 

With one of thefe Glailes held behind, or before the 

Sight a b. you may plainly fee the Sun pafs. 

To imitate the aferefaid Infirument in a Journey^ or 
where- ever you come. 


Inftead of an intire Inftrument, s prepare , only two 
Sights (as in Fig. 2.) with Perforations as before. Let 
thefe Sights be nailed or ferewed down, upon the tops 
of two Stakes at 1 . 1 , fo as to turn ftiffly upon them* 
The Plumb-lines (one at leaftj may be hung up at the 
end of an Houfe (as at K. Fig. 2.) or 00 the bough of a 
Tree (if the Wind would not lhake it) ©r any where 
you fee fit. And the Sights muft be - flock up, fb as to 
bring the Pole-Star to interfeft, and all be performed, as 
bath been before directed. 

This, although in a manner the fame with thelnftru- 
ment before, yet is more convenient in feme refpe&s. 
Cheifly becaufe the Plumb lines may be made longer,and 
the Sights fet farther afunder, than in the Inftrument 
before can conveniently be done 5 which is fome, altho 
no great advantage for feeing the Tranfits. Alfo, thefe 
Sights may be made fo light, as to be eafily carried about 3 
or they may be eafily made, or imitated in any-place 
where-ever you come. 

To know when the Polar Star cometh on the Meridian. 

It is neceflary I fhould (hew how this is done, for the 
fake offuchasknow it not, to whom the foregoing In- 
ftruments may be ufefnl. The way is this, Subftraftthe 
Sight Afcention of the Sun from the R. Afc, of the Pole- 
Star t the Remainder givet.h the Degrees, Minutes and 

Seconds 
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Seconds w Sen the Pole Star tranfits die Meridian above 
the Pole. Divide thefe Degrees by 15, it giveth the 
Hours and every Degree under 1$ multiplied by 4, 
gfvcih the Minutes 5 and every Minute multiplied by 4, 
givith the Seconds, of Apparent time of the Pole Stars. 
Southing. 1 scarce need to fay that it cometh under the 
Pole at 12 hours diftance, only making fbme ftnall al¬ 
lowance for the alteration of the Suns R. Afc. in that 
12 hours time. 

But you may fhorten your labour, by ufing Tables of 
the Sun’s R. Afc. in Time, inftead of his R. Afc. in De¬ 
grees^ &c. which may be found in Sr Jon. Moors Math » 
Compend. and in divers other Books. 

If the Sun’s R. Afc. exceedeth the Pole-Star’s, add 360 
degrees, or z4 hours, and then fubftrad. 

The R. Afc. of the Pole-Star is determin’d by Mr 
Flamfteed to be o h 33’. 4''. of Time, Anno 1690, and the 
increafe of it’s R. Afc. in 10 years T. 16". of Time. There¬ 
fore this prefent year 1703, the R. Afc. of the Pole- 
Star iso 1 ’- 22*.of Time. 

Or you may fee when the Pole-Star cometh to the Me¬ 
ridian, by hanging up a Plumb-line, and oblerving when 
the Thill Pi orfe in Charles's Wain, called Alioth, comes near 
the Line, together with the Pole-Star, on one fide the 
the Pole 5 or the bright Star of the 3d Magnitude in 
Cajfiopeias Thigh on the other fide, as is reprefented in- 

Fig- 3 

The for going Inftruments may be fet by any other 
Star, as well as the Pole-Star. But the Pole-Star in our 
Northern Hemifphere, is moft convenient, becauie it 
maketh but a fmall circle round the Pole, and therefore 
moveth flower, and confequently is longer in tranfiting 
the Meridian. And therefore a fmall error in calcula¬ 
tion, or a little expence of time in fettingthelnftrument, 
may be admitted, as little deferving regard. 


The 
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The Vfis of theft’ Meridian Inftruments. 

I. You may fee with all imaginable exaftnefs, when it 
is Noon even to i, 2, or at moft 3 Seconds of Time. For 
you may fee when the very Limbot theSuntoucheth the 
Meridian, and whiift all his Disk is paffing it. So that 
by much it exceedeth ali-Sun-Dials: fo far that if you 
once ufe this Inftrument, you will be ready to lay afide 
all Sun*.Dials j the beft of which (unlefs we except Mr 
Molineux s) can never {hew the Time to one or many 
Seconds. 

But befide? ail this, another vaflr conveniency is, That 
'twill ft mofi Latitudes. So that there is no need of ha¬ 
ving a drift regard to the Elevation of the Pole, nor 
any danger of error in making and fetting. as is in mod 
other Tnftruments, but all is w ith eafc and certainty per¬ 
formed. Therefore, 

idly, Into vvhatfoever place you come, you may ea- 
fily fee the Errors of the Sun-Dials there, and which go 
trued, and which falf$. 

gdly, As the Sun, fo alfo the fiixt Stars may be feen to 
tranfit the Meridian , whereby the Hour of the Night may 
as exactly, be known, as of the Day by the Sun, knowing 
the R. Afc- of the Star that tranfits. For (as before for 
the Pole-Star) fubdraft the R. Afc, of the Sun from the 
R. Afc. of the Star, the Remainder converted into Time, 
is the time of that Star’s Culmination or Southing. And 
if 12 hours be added or fubftra&ed (making due Allow¬ 
ance for the alteration of the Sun’s R. Afc. in that time) 
it (heweth the exad time of that Stars coming to the 
Meridian Northward* 

4thly, The Hour of the Day and Night being thus to 
1, i or 5 Seconds difcoveraole by the aforeiaid foftru- 
ments, I doubt not but that they may be ufeful in finding 
the exaft Differences of Meridians, either by t he Eclipfes 
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fif Jupiter's Satellites , or the Occultation of the Fixt Stars 
by the Moots. 

I do not pretend that thefe Inftruments are any other- 
wife ufeful in finding the Longitude, than by (hewing the 
exaft time of the Day or Night 3 which is one thing ab¬ 
solutely nec (Tary in this matter. Neither indeed will 
they ferve without a well adjufted Pendulum-Watch, or 
Pocket-Watch, that will keep time exactly from one 
obfervation by the Meridian-Inftrument to another. Nor 
indeed are they ufeful on Shipboard, but only on Land, 
where they may remain fix’d- But on Head-lands, or any 
where on Shoar, they may be ufeful to the Seaman. And 
indeed (until better difcoveries are made) thefe Meridian- 
Inftruments may be of ufe,where-ever longTelefcopes can 
be ufed, for feeing the Appulfes of the Moon to the fixt 
Stars, or the Eclipfes of Jupiter's Satellites ; which is only 
on Land. Unlefs (which l have thought feafible) a con¬ 
venient Standing for a Man, and a Telefcope might be 
hung penduloufly in a Ship, which (efpecially in a calm 
Sea) may be as little fubjeft to difturbarice, as the Pendu¬ 
lums of Watches are, which will retain their motion at 
Sea. 

5thly, You may with all exaftnefs continue a Meridian 
Line for many miles, by looking thro’ either Sight, and 
feeing what Objefts are interfered by the Plumb-lines. 

£thly, Thefe Inftruments are prepared with little coft, 
or trouble: and eafily carried about, or imitabie in any 
Place, the latter efpecially,which may be madepocketable, 
or fcon gotten. 
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